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Human  
Genome  
?3200 Mb
# of 
Copies 
(×1000)
Total 
Length 
(Mb)
% of 
 Genome Active
LINEs 868 558.8 20.42
LINE11 516 462 16.89 Active
LINE2 315 88.2 3.22
LINE3 37 8.4 0.31
SINEs 1558 359.6 13.29
Alu1 1090 290.1 10.6 Active using 
L1 RT
MIR 393 60.1 2.2
MIR3 75 9.3 0.34
SVA1 2.76 4.2 0.15 Active using 
L1 RT
LTR retro­
transposons
443 227 8.29
ERV class I 112 79.2 2.89
ERV (K) class II 8 8.5 0.31
ERV (L) class III 83 39.5 1.44
MaLR 240 99.8 3.65
DNA  
trans posons
294 77.6 2.84
hAT Charlie 182 38.1 1.39
Zaphod 13 4.3 0.16
Tc-1 Tigger 57 28 1.02
Tc2 4 0.9 0.03
Mariner 14 2.6 0.1
PiggyBac-like 2 0.5 0.02
Unclassified 22 3.2 0.12
Opossum Genome 
?3600 Mb
# of 
Copies 
(×1000)
Total 
Length 
(Mb)
% of 
Genome
LINEs 2581.46 975.29 29.17
LINE1 1165.62 670.03 20.04
LINE2 833.76 158.28 4.73
LINE3 317.34 69.21 2.07
RTE 264.73 77.77 2.32
SINEs 2306.91 348.89 10.42
SINE/L1 577.73 96.5 2.88
SINE/RTE 562.33 100.19 2.99
SINE/other 1166.85 152.2 4.55
LTR retro­
transposons
1123.08 355.6 10.63
ERV-internal 309.16 124.25 3.71
ERV-LTR 813.92 231.35 6.92
DNA trans posons 353.19 58.12 1.73
hAT 177.98 25.6 0.76
Mariner 74.44 16.17 0.48
Other 100.77 16.35 0.48
Platypus Genome 
?2300 Mb
# of  
Copies 
(×1000)
Total 
Length 
(Mb)
% of 
Genome
LINEs 2050.2 389.2 21.04
LINE1 0.06 0.01 0
LINE2 1910.97 360.23 19.47
LINE3 8.04 0.8 0.04
CR1 43.76 8.56 0.46
RTE 85.69 19.17 1.04
Dong/R4 1.7 0.41 0.02
SINEs 2275.1 415 22.43
L2-Mon1 2145.38 394.04 21.3
RTE-SINE 52.88 12.12 0.66
MIR 35.26 3.09 0.17
MIR3 2.56 0.24 0.01
Other 39.02 5.44 0.29
LTR retro­
transposons
5.79 2.72 0.15
ERV class I 1.95 0.91 0.05
ERV (K) class II 0.41 0.32 0.02
ERV (L) class III 0.02 >0.01 >0.01
Gypsy 0.04 >0.01 >0.01
Other 3.38 1.49 0.08
DNA transposons 58.13 10.27 0.56
Tc-1/Tigger 49.76 8.91 0.48
hAT hAT 7.25 1.05 0.06
Charlie 0.42 0.07 >0.01
AcHobo 0.4 0.22 0.01
MER1 0.3 0.02 >0.01
Tip100 0.01 >0.01 >0.01
Chicken Genome 
?1200 Mb
# of 
Copies 
(×1000)
Total 
Length 
(Mb)
% of 
Genome
LINEs 96.23 37.16 3.1
CR1 96.23 37.16 3.1
LTR retro­
transposons
17.04 7.28 0.6
Birddwag/gypsy 7.4 2.69 0.22
Kronos/gypsy 4.96 3.02 0.25
Soprano 1.36 0.76 0.06
Hitchcock 3.32 0.81 0.07
DNA transposons 16.01 7.34 0.61
Tc-1/Galluhop 13.72 6.14 0.51
hAT/Charlie 2.29 1.2 0.1
Fugu Genome 
?400 Mb
# of 
Copies 
(×1000)
Total 
Length 
(Mb)
% of 
Genome
LINEs 4.36 5.29 1.323
NeSL/Zebulon 0.03 0.036 0.009
R4/Rex6 0.28 0.34 0.086
LINE1/Tx1 0.18 0.22 0.055
RTE/Rex3 1.29 1.58 0.394
LINE2/Maui 1.75 2.14 0.534
Rex/Babar 0.8 0.98 0.245
SINEs 5
SINE-FR/Alu,MIR 5
LTR  
retro transposons
0.98 1.204 0.301
Ty3/
gypsy
SURL 0.02 0.024 0.006
SURL-
like
0.01 0.012 0.003
Jule 0.01 0.012 0.003
CsRn1 0.14 0.176 0.044
Sushi 0.29 0.356 0.089
Barthez 0.025 0.028 0.007
Gmr1 
(-like)
0.05 0.068 0.017
Rex8 0.01 0.012 0.003
Ty1/Copia 0.05 0.056 0.014
DIRS1 0.02 0.028 0.007
BEL 0.05 0.068 0.017
FERV-R 0.3 0.364 0.091
DNA  
transposons
Piggyback/ 
Pigibaku
0.22
IS5/Harbinger/
Senkusha
0.75
Pogo/
Tc1/
IS630
Tc1 FR 1.4
Pogo/
Tiggu
0.5
Tc2 FR 1.8
hAT Chaplin/
Charlie
1.5
Trillian/
Zaphod
0.15
Furousha 0.15
Mouse  
Genome 
?2800 Mb
# of 
Copies 
(×1000)
Total 
Length 
(Mb)
% of 
Genome Active
LINEs 660 475.3 19.21
LINE11 599 464.8 18.78 Active
LINE2 53 9.4 0.38
LINE3 8 1.2 0.05
SINEs 1498 202.9 8.22
B1 (Alu)1 564 67.3 2.66 Active using 
L1 RT
MIR/MIR3 115 14.1 0.57
B21 348 59.6 2.39 Active using 
L1 RT
B4/RSINE 391 57.1 2.36
ID 79 5.3 0.25
LTR retro­
transposons
631 244.3 9.87
ERV class I 34 16.8 0.68 Active
ERV class II2 127 79.1 3.14 Active
ERV class III 37 14 0.58 Active
MaLR (III) 388 112.2 4.82 Active
DNA  
transposons
112 21.8 0.88
hAT
Charlie 82 15.2 0.62
Other 
hATs
8 1.6 0.06
Tc-1 Tigger 24 4.4 0.17
Mariner 1 0.2 0.01
1Target site preference: 5′-TT/AAAA-3′
2IAP (1000 copies) and ETn (300-400 copies) are 
members of this class
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Transposable elements, originally discovered in maize by Barbara McClintock, are discrete DNA segments that can insert into new chromosomal locations either by a “cut 
and paste” or by a “copy and paste” mechanism. Transposable elements are involved in a wide variety of biological transactions including genome alteration by element 
insertion or deletion and homologous recombination between element copies. They fall into two classes according to whether their transposition intermediate is RNA (class 
1 or retrotransposons) or DNA (class 2 or DNA-based transposons). Recent genome sequencing projects have revealed that transposable elements make up a major portion 
of most vertebrate genomes. For example, transposable elements account for almost 50% of the human genome. This table summarizes different types of transposable 
element content in human, mouse, opossum, platypus, chicken, and fugu.
Human (Homo sapiens)
In the human genome, the most abundant and still active elements are the LINE1 (L1) and its SINE partner Alu. The average human genome contains 80–100 L1 elements 
competent for retrotransposition whose encoded proteins mobilize their L1s in cis (see the Review by Goodier and Kazazian, page 23 of this issue). The L1 reverse tran-
scriptase (RT) is required for trans-mobilization of Alu and SVA elements. Because some L1s are active retrotransposons, multiple laboratories are testing them for use in 
gene transfer and insertional mutagenesis. There is no current evidence for long terminal repeat (LTR) or DNA transposon active transposition activity in the human genome. 
Alus belong to the 7SL RNA-derived SINEs and are present only in primates, whereas MIRs are tRNA-derived SINEs and mammalian specific.
Mouse (Mus musculus)
Mice have greater transposon activity than humans because of a higher content of lineage-specific repeats (mouse versus human: 32.4% versus 24.4%). Endogenous retro-
viruses (ERVs) are extinct in humans, whereas all three classes of ERVs have active members in the mouse. MaLR, the single most successful LTR element in mouse and a 
class III ERV, is still active in mouse but died out some 50 million years ago in humans. Early transposon (ETn) elements are derived from partially deleted musD endogenous 
retroviruses and, unlike L1s, are mobilized in trans. Retrotransposing intracisternal A particles (IAP) elements are mostly defective but can be mobilized in trans using the 
protein machinery of a small number of intact IAPs in the mouse genome.
Opossum (Monodelphis domestica)
The opossum genome size of 3600 Mb is greater than in any amniotic lineage studied to date. Five hundred families of interspersed repeats cover around 52% of the genome.
The genome is significantly rich in non-LTR retrotransposons (they cover 29% of the genome). RTE (retrotransposable element)-like non-LTR elements that were originally 
discovered in C. elegans have been identified in opossum. Several families of SINEs appear to use RTE elements for mobilization. The L3/CR1 fraction of the genome is 
significantly greater in Monodelphis, comprising 2.1% of the genome. This is seven times than that of human (0.3%) and 42 times greater than that of mouse (0.05%).
Platypus (Ornithorhynchus anatinus)
About one-half of the Platypus genome is derived from transposable elements. The most abundant and still active repeats are LINE2 and its nonautonomous partner SINE, 
Mon1. snoRTE, a unique SINE-like retrotransposon related to small nucleolar RNA (snoRNA), has been identified. snoRTE retrotransposes by means of an RTE class of 
non-LTR transposable element. Gypsy, an ancient class of LTR element, is present in the platypus genome and has not been identified in any other mammalian genome 
sequenced.
Chicken (Gallus gallus)
A small portion (4.3%) of the chicken genome is occupied by transposable elements. SINE-like elements have not been identified.
Fugu (Takifugu rubripes)
Although the Fugu genome contains a lower abundance of interspersed repeats, the level of retrotransposon diversity is greater than in mammals as numerous clades have 
been identified that are not present in mammals.
Abbreviations
LINEs, long interspersed nucleotide elements; SINEs, short interspersed nucleotide elements; SVA, [SINE-R{a HERV-K(HML2) LTR}/VNTR{variable number of tandem re-
peats}/Alu]; MIR, mammalian-wide interspersed repeat; LTR, long terminal repeat; ERV, endogenous retrovirus; MaLR, mammalian apparent LTR-retrotransposon; B2 and ID, 
closely resemble Ala-tRNA; B4, resemble a fusion between B1 and B2; ETn, early transposon; hAT, hobo-activator-Tam; IAP, intracisternal A particle; RTE, retrotransposable 
element; CR1, chicken repeat 1; ID, identifier (BC1 derived, neuronally expressed); RT, reverse transcriptase.
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